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Indian Standard FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT Sectional Specification : Fixed Polyethylene-Terephthalate Film Dielectric Metal Foil DC Capacitors
National Foreword

This Indian Standard, which is identical with IEC Pub 384-l 1/QC 300100 : 1988 `Fixed capacitors of use in electronic equipment-Part 1I`:Sectional specification: Fixed polyethylene-terephthalate film dielectric metal foil dc capacitors', issued by the International Electrotechnical Commission was adopted by the Bureau of Indian Standards on 15 March 1988 on,the recommendation of the Capacitors Sectional Committee (LTDC 15) and approval of the Electronics and Telecommunication Division Council. This standard is intended primarily for use under the IECQ System. A regular Indian Standard for this component could be different, identical or similar to this standard. Wherever the words `International Standard' appear, referring to this standard, they should be read as `Indian Standard'.
Cross References

In this Indian Standard, the following International Standards are referred to. Thetechnical committee responsible for the preparation of this standard has reviewed the provisions of these IEC/ISO standards and has decided that they are acceptable for use in conjunction with this standard. IEC Pub 62 (1974) Marking codes for resistors and capacitors IEC Pub 63 (1963) Preferred number series for resistors and capacitors IEC Pub 68 Basic environmental testing procedures

IEC Pub 384-l (1982) Fixed capacitors for use in electronic equipment: Part 1 Generic specification IEC Pub 410 (1973) Sampling plans and procedures for inspection by attributes IEC QC 00'1001 (1981) Basic rules of the IEC quality assessment system for electronic components (IECQ) IEC QC 001002 (1981) Rules of procedure components (IECQ) IS0 3 (1973) Preferred numbersof the IEC quality assessment system for electronic

Series of preferred numbers

Only the English Language text of the International standard has been retained while adopting it in this Indian `Standard. 1
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SECTION ONE - GENERAL
1.

General Scope This standard applies to fixed direct current cap$.citors, for rated voltages not exceeding 6 300 V, using as dielectric a polyethylene-terephthalate For capacitors with rated voltages film and electrodes of thin metal foils. exceeding 1 000 V, additional tests and requirements may be specified in the detail specification. The capacitors equipment. covered by this standard are intended for use in electronic

1.1

Capacitors for radio-interference suppression are not included, but are covered by IEC Publication 384-14: Fixed Capacitors for IJse in Electronic Equipment. Part 14: Sectional Specification: Fixed Capacitors for Radio Interference Suppression., Selecti_on of Methods of Test and .General Requirements. 1.2 Obiect The object of this standard is to prescribe preferred ratings and characteristics and to select from IEC Publication 384-l (198.21, the appropriate quality assessment procedures, tests and measuring methods and to give general performance requirements for this type of capacitor. Test severities and requirements prescribed in detail specifications referring to this sectional specification shall be of equal or higher performance level, because lower performance levels are not permitted. 1.3 Related documents

IEC Publications:

Publication

62 (1974):

Marking Codes Capacitors. Preferred Resistors Amendment Amendment

for

Resistors

and

Publication

63 (1963):

Number Series for and Capacitors. No. 1 (1967). No. 2 (1977). Testing

Publication

68:

Basic Environmental Procedures.
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Publication 384-l (1982):

Fixed Capacitors for Use in Electronic Equipment Part 1: Generic Specification. Amendment No. 2 (1987). Sampling Plans and Procedures for Inspection by Attributes. Basic Rules of the IEC Quality Assessment System for Electronic Components (IECQ). Rules of Procedure of the IEC Quality Assessment System for Electronic Components :IECQ).

Publication 410 (1973):

Publication QC 001001:
(1986)

Publication QC 001002:
(1986)

IS0 Publication: IS0 Standard 3 (1973): Preferred Numbers - Series of Preferred Numbers.

Note. -The above references apply to the current editions except for IEC 68, for which the referenced edition in the applicable test clauses of the generic specification shall be used. 1.4 Information to be given in a detail specification Detail specifications shall be derived from the relevant blank detail specification. Detail specifications shall not specify requirements inferior to those of the generic, sectional or blank detail specification. When more severe requirements are included, they shall be listed in Sub-clause 1.9 of the detail specification and indicated in the test schedules, for example by an asterisk. Note. -The information given in Sub-clause 1.4.1 may for convenience, be presented in tabular form. The following information shall be given in each detail specification and the values quoted shall preferably be selected from those given in the appropriate clause of this sectional specification. 1.4.1 ,Outlinedrawing and dimensions There shall be an illustration of the capacitor as an aid to easy recognition and for comparison of the capacitor with others. Dimensions and their associated tolerances, which affect interchangeability and mounting, shall be given in the detail specification. All dimensions shall preferably be stated in millimetres, however when the original dimensions are given in inches, the converted metric dimensions in millimetres shall be added. Normally the numerical values shall be given for the length of the body, the width and `heightof the body and the wire spacing, or for cylindrical types, the body diameter, and the length and diameter of the terminations. When necessary, for example when a number of items (capacitance values/ voltage ranges) are covered by a detail specification, the dimensions and their associated tolerances shall be placed in a table below the drawing.
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IS QC 300100 : 1988 IEC QC 300100 : 1988 When the configuration is other than desqribed above, the detail specification shall state such dimensional information, as will adequately describe the capacitor. When the capacitor is not designed for use on printed boards, this shall be clearly stated in the detail specification. 1.4.2 Mounting The detail specification shall specify the method of mounting to be applied for normal use and for the application of the vibration and the-bump or shock tests. The capacitors shall be mounted by their normal means. The design of the capacitor may be such that special mounting fixtures are required in its use. In this case the detail specification shall describe the mounting fixtures and they shall be used in the application of the vibration and bump or shock tests. 1.4.3 Ratings and characteristics The ratings and characteristics shall be in accordance with the relevant clauses of this specification, together with the following: 1.4.3.1 Rated capacitance range See Sub-clause 2.2.1. Note. -When products approved to the detail specification have different ranges, the following statement should be added: "The range of values available in each voltage range is given in the qualified products list", 1.4.3.2 Particular characteristics Additional characteristics may be listed, when they are considered necessary to specify adequately the component for design and application purposes. 1.4.3.3 Soldering The detail specification shall prescribe the test metnods, severities and requirements applicable for the solderability and the resistance to soldering heat test. 1.4.4 Marking The detail,specification shall specify the content of the marking on the capacitor and on the package. Deviations from Sub-clause 1.6 of this sectional specification, shall be specifically stated. 1.5 Terminology 1n:addition to the applicable terms and definitions o.f,IECPublication 384-l the following definition applies:
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1.5.1

Rated voltage (UR) The rated voltage is the maximum d.c. voltage which may be applied continuouslv to a capacitor at the rated temperature. Note. -The sum of the d.c. voltage and the peak a.c. voltage applied to the capacitor shall not exceed the rated voltage. The value of the peak a.c. voltage shall not exceed the following percentages of the rated voltage at the frequencies stated and shall be not greater than 280 V:
50 Hz: 20% 100 Hz: 15% 1000Hz: 3% 10 000 Hz: 1%

unless otherwise specified in the detail specification.
1.6

I

Marking Sub-clause 2.4 of IEC Publication 384-1, with the following details:

1.6.1

The information given in the marking is normally selected from the following list; the relative importance of each item is indicated by its position in the list:
"a)

rated capacitance;
or -

b) rated voltage (d.c. voltage may be indicated by the symbol

- _ _

1;
rated capacitance;

c> tolerance on

d) category voltage; e) year and month (or week) of manufacture; f) manufacturer's name or trade mark; g) climatic category; h) manufacturer's type designation; i) reference to the detail specification.
1.6.2

The capacitor shall be clearly marked with a), b) and c) above and with as many as possible of the remaining items as is considered necessary. Any duplication of information in the marking on the capacitor sh~ouldbe avoided. The package containing the capacitor(s) shall be clearly marked with all the information listed in Sub-clause 1.6.1. Any additionalmarking shall be so applied that no confusion can arise.

1.6.3

1.6.4
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SECTION TWO - PREFERRED RATINGS AND CHARACHERISTICS
2. 2.1

Preferred ratings and characteristics Preferred characteristics The values given in detail specifications shall preferably be selected from the following:

2.1.1

Preferred climatic categories The capacitors covered by this specification are classified into climatic categories according to the general rules given in IEC Publication 68-I. The lower and upper category temperatures and the duration of the damp heat, steady state test shall be chosen from ,thefollowing: Lower category temperature: Upper category temperature: Duration of the damp heat, steady state test: -55 OC, -40 'C and -25 "C.
+85 'C, +I00 "C and +I25 "C.

4, 10, 21 and 56 days.

The severities for the cold and dry heat tests are the lower and upper category temperatures respectively.
2.2 2.2.1

Preferred values of ratings Rated capacitance (CR) Preferred values of rated capacitance are: 1, 1.5, 2.5, 3.3,
4.7

and 6.8 and their decimal multiples.

These values conform to the E6 series of preferred values given in IEC Publication 63: Preferred Number Series for Resistors and Capacitors. If other values are required they shall preferably be chosen from the El2 series.
2.2.2

Tolerance on rated capacitance The preferred tolerances on the rated capacitance are i52, ilO% and i201.

2.2.3

Rated voltage (URJ The preferred values of rated voltage are: 40-63-100-160-250 V and their decimal multiples. These values conform to the basic series of preferred values R5 given in IS0 Standard 3: Preferred numbers - Series of preferred numbers.

2.2.4

Category voltage (UC) The category voltage is: 0.8 UR 'for upper category temperature 100 "C and 0.5 UR for upper category temperature 125 "C.

2.2.5

Rated temperature The standard value of rated temperature is 85 "C. 7

IS QC IEC QC

300100 : 1988 300100 : 1988

SECTION THREE - QUALITY ASSESSMENT PROCEDURES
3. 3.1

Quality assessment procedures Primary Stage of Manufacture The primary stage of manur'actureis the winding of the capacitor element or the equivalent operation.

3.2

Structurally Similar Components Capacitors considered as being structurally similar are capacitors produced with similar processes and materials, though they may be of different case sizes and values.

3.3

Certified Records of Released Lots The information required in Sub-clause 3.5.1 of IEC Publication 384-l shall be made available when prescribed in the detail specification and when requested by a purchaser. After the endurance test the parameters for which variables information is required are the capacitance change, tan Jand the insulation resistance.

3.4

Qualification Approval The procedures for Qualification Approval testing are given in Sub-clause 3.4 of the Generic Specification, IEC Publication 384-l. The schedule to be used for Qualification Approval testing on the basis of lot-by-lot and periodic tests is given in Sub-clause 3.5 of this specification. The procedure using a fixed sample size schedule is given in Sub-clauses 3.4.1 and 3.4.2 below.

3.4-l Qualification Approval on the basis of the fixed sample size procedure Sampling The fixed sample size procedure is described in IEC Publication 384-1, Sub-clause 3.4.2 b). The sample shall be representative of the range of capacitors for which approval is sought. This may or may not be the complete range covered by the detail specification. The sample shall consist of specimens having the lowest and highest voltages, and for these voltages the lowest and highest capacitances. When there are more than four rated voltages an intermediate voltage shall also be tested. Thus for the approval of a range, testing is required of either four or six values (capaditance/voltagecombinations). When the range consists of less than four values, the number of specimens to be tested shall be that reauired for four values. Spare specimens are permitted as follows: a) One per value which may be used to replace the permitted defective in Group rcO1'. b) One per value which may be used as replacements for specimens which are defective because of incidents not attributable to tne manufacturer.
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The numbers given in Group '0" assume that all groups are applicable. If this is not so the numbers may be reduced accordingly. When additional groups are introduced into the Qualification Approval test schedule, the number of specimens required for Group "0" shall be increased by the same number as that required for the additional groups. Table I gives the number of samples to be tested in each group orsubgroup together with the permissible number of defectives for qualification approval tests.
3.4.2

Tests The complete series of tests specified in Tables I and II are required for the approval of capacitors covered by one detail specification. The tests of each group shall be carried out in the order given. The whole sample shall be subjected to the tests of Group l'O!' and then divided for the other groups. Specimens found defective during the tests of Group "0" shall not be used for the other groups. "One defective" is counted when a capacitor has not satisfied the whole or a part of the tests of a group. The approval is granted when the number of defectives does not exceed the specified number of permissible defectives for each group or sub-group and the total number of permissible defectives.
Note,

-Tables I and II together form the fixed sample size test schedule, for which Table I includes the details for the sampling and permissible defectives for the different tests or groups of tests,.whereas Table II together with the details of test contained in Section Four gives a complete summary of test conditions and performance requirements and indicates where e.g. for the test method or conditions of test a choice has to be made in the detail specification. The conditions of test and performance requirements for the fixed sample size test schedule shall be identical to those prescribed in the detail specification for quality conformance inspection.
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TABLE I Sampling plan together with numbers of permissible qualification approval tests defectives for

-

Number of number of
Gr`OUP lilo .

specimens (n) and permissible defectives

(pd)

Test

Sub-clause of this publication

Per value (3) n
I

For four or less values (3) to be tested 4n pd pd total

For six values (3) to be te$ted

6n

pd

pd total

Cb

Visual examination Dimensions Voltage proof Capacitance Tangent of loss angle Insulation resistance Spare specimens Robustness of termina,t ions Resistance to soldering heat Component solvent resistance (4)
_---________________---

4.1 4.1 4.2.1 4.2.2 4.2.3 4.2.4

29 2

116 8
121

2t2)

174 12

3(3)

I I I I I 1 I p"' I I
i

4.3 4.4 4.13
__________

3 I I
f I I I I __ 1

I

11

18;
I I I I I I 1 I I I __ I

1;
I I I I WV i

1A

I I I : _- I

Solvent resistance Solderability 1B of the marking (4) Rapid change of ,temperature Vibration Bump or shock (1)
____________________---

4.14 4.5 4.6 4.7 4.8 4.9 4.10 4.11

6 I
I
I

243
I

-, 1 1 I
I I

36;
I
I

2(2)
I
I

I
I

I

I

I I'

I

I I
I . --

f

I

I

I I

1

or
--

L ---

I

i I
I

I
I

I
I -_ I ,,I

I

I
I I ,,I

I
I I

---------_

1 -

Climatic Damp heat, state Endurance

sequence steady,

9 5

36 20

2 1

4

54 30

3 2(2)

6

2

4.12 4.2.5 (4)

10 5

40 20

2(2) 1

60 30

3P) 2

Characteristics depending on temperature (1) (2) (3) (4)

As required in the detail specification. Not more than one defective is permitted from any one value. Capacitance-voltage combinations, see Sub+lause 3.4.1. If required in the detail specification.
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TABLE II Test schedule for Qualification Approval
Not.es
1.

-Sub-clause numbers of test and performance requirements refer to Section Four: Test and measurement procedures.
-

2. -In this table: D = destructive, ND = non-destructive. sub-clause number and Test [see Note 1)
D :;;

Conditions of test (see Note 1)

Number of Performance specimens requirements (n) and (see Note 1) number of permissible defectives (pd)
See

;ROUP 0
1.1

Table I Visual examination As in II.'1 Legible marking and as specified in the detail specification
See detail cation See detail specification for the method specifi-

+.1

Dimensions (detail)
Voltage proof

4.2.1

No breakdown f lashover

or

1.2.2

Capacitance

Within specified tolerance

9.2.3

Tangent of loss angle (tan b> Insulation resistance

?requency: 1 kHz

As in 4.2.3.2

4.2.4

See detail specification fey the method D Zapaci tance Tangent of loss
See

As in 4.2.4.2

;ROUP 1A 4.3.1 Initial measurements

Table .I
angle:

For-CP<lO,,uF: at -1 kHz CR >lO,uF: at,50 Hz to 120 Hz Visual examination

9.3

Robustness of terminations Resistance soldering heat to

No visible

damage

4.4

!Jopre-drying See detail specification for the method (1A or 1B)
visual examination No visible damage Legible marking G g 2% of value measured in 4.3.1 C

g.4.2 Final measurements

Capacitance
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s;ub-clausenumber
lnd Test a (see Note 1)

D Conditions of test #r [see Note 1) D

Number of specimens (n) and number of permissible defectives (pd)
See

'erformance bequirements see Note 1)

Table I
1.13

Component solvent resistance (if applicable)

Solvent: . . . Solvent temperature: ... 4ethod 2 Recovery: . . . ,-- ____________________---D rJithout ageing See detail specification for the method

;ee detail specificaion

;ROUP 1B 1.5 Solderability

See

Table I iood tinning as evidenced by free 'lowing of the soller with wetting of ;he terminations or solder shall flow {ithin ... s, as applicable ;ee detail specifica;ion

I.14 Solvent resistance of the marking (if applicable:

Solvent: . . . Solvent temperature: ... Yethod 1 Rubbing material: cotton wool Recovery: ... Capacitance Tangent of loss angle: For CR ~10 pF: at 1 kHz CR > 10 pF: at 50 Hz to 120 Hz = Lower category DA temperature Upper category temperature Five cycles Duration tl = 30 min Visual examination
aB =

1.6.1

Initial measurements

1.6

Rapid change of temperature

Jo visible damage

4.7 Vibration

For mounting method see detail specification Procedure B4 Frequency range: from ... Hz to ... Hz Amplitude: 0.75 mm or acceleration 98 m/s2 (whichever is the less severe> Total duration: 6 h 12

Jb-clause number nd Test see Note 1)

Conditions of test :see Note 1)

Jumber of specimens :n) and lumber of >ermissible jefectives (pd)
See

zrformance zquirements see Note 1)

.7.2 Final inspection .8 Bump (or shock, see 4.9)

Jisual examination

) vi-sible

damage

Table I For mounting method see cjetailspecificatior umber of bumps: . . . cceleration: ... m/s2 uration of pulse: .. ms or mounting method ee detail'specificatiot cceleration: ... m/s2 uration of pulse: .. ms isual examination :apacitance o visible damage Q 5% of value measured in 4.b.l
ee detail pecification _____________________(
See

.9

Shock (or bump see 4.8)

.8.3 Final measurements lr b.9.3

'angentof loss angle

;ROUP
1.10

1

Table I Climatic sequence Dry heat Yemperature:upper :ategory temperature juration: 16 h

1.10.2

s.10.3

Damp heat, cyclic, Test Db, first cycle remperature: lower zategqry temperature Duration: 2 h

11.10.4 Cold
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Sub-clause number and Test (see Note 1)

D or ND

Conditions of test (see Note 1)

Number of Performance specimens requirements (n) and (see Note 1) number of permissible defectives (pd)
See

4.10.5 Low air pressure (if requirec by the detail specification) Air pressure: 8.5 kPa (85 mbar) Table I

4.10.5.3 Intermediate inspection

Visual examination

'Jopermanent breakiown, flashover or narmful deformation of the case

9.10.6

Damp heat, cyclic, Test Db, remaining cycles Recovery: 1 to 2 h

+.10.6.2 Final measurements

Visual examination Capacitance

Jo visible damage ,egible marking gd 5% of value measured in i.4.2, 4.8.3 or 4.9.3 1s applicable ranJ: 4 0.01 or 1.2 times ralue measured in 1.3.1 or 4.6.1, as applicable, which?ver is the greater > 50% of values in 1.2.4.2
See

Tangent of loss angle

Insulation resistance D Damp heat, steady state I

iROUP 2
I. 11

Table I

14
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iub-clause number nnd Test [see Note 1)

D Conditions of 'test or (see Note 1)
ND

+.11.1

Number of Performance specimens requirements (n) and (see Note 1) number of permissible defectives (pd)
See

Initial measurements

Capacitance Tangent of loss For CR 410 pF: CR > 10 pF: to 120

angle: at 1 kHz at 50 Hz Hz

Table I

Recovery: 1 to 2 h
1.11.3

Final measurements

Visual examination Capacitance

No visible damage Legible marking $G 5% of value measured in
i.ll.1

/

Tangent of loss angle

Tan6: g 0.01 or 1.2 times values measured in 4.11.1, whichever is. the greater >/ 50% of values in 4.2.4.2
See

Insulation resistance
-

;ROUP 3 1.12
4.12.1

D

Table I Endurance Initial measurements Duration: 1 000 h Capacitance Tangent of loss angle: For CR ,< 10 pF: at 1 kHz CR ) 10 PF:'at 10 Hz "to 120 Hz Recovery: 1 to 2 h

15
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sub-clause number ind Test :see Note 1)

D Conditions of test jr (see Note 1) ID

Number of specimens (n) and number of permissible defectives (pd)
See

1.12.5 Final measurements Visual examination Capacitance Table I No visible damage Legible marking s ~5% of value measured in C 4:12.1 Tan 6: ,(0.01 or 1.2 times values measured in 4.12.1, whichever is the greater
>50% 4.2.4.2 See

Tangent of loss angle

Insulation resistance JD Characteristics depending on temperature 3.5

of values in

;ROUP 4 q.2.5

Table I Capacitance As in 4.2.5

Quality Conformance Inspection

3.5.1 Formation of inspection lots a) Groups A and B inspection These tests shall be carried out on a lot-by-lot basis. A manufacturer may aggregate the current production into inspection lots subject to the following safeguards: (1) The inspection lot shall consist of structurally similar capacitors (See Sub-clause 3.2). (2a) The sample tested shall be representative of the values and dimensions contained in the inspection lot: - in relation to their number; - with a minimum of five of any one value.

16

.

-

IS QC 300100 11X: QC 300100

: I988 : 1988

(2b) If there are less than five of.any one value in the sample the basis for the drawing of samples shall be agreed between the manufacturer and the National Supervising Inspectorate. b) Group C inspection These tests shall be carried out on a periodic basis. Samples shall be representative of the current production of the specified periods and shall be divided into high, medium and low voltage ratings. In order to cover the range of approvals in any period one case size shall be tested from each voltage group. In subsequent periods other case sizes and/or voltage ratings in production shall be tested with the aim of covering the whole range.
3.5.2

Test schedule The schedule for the lot-by-lot and periodic tests for Quality Conformance Inspection is given in Section.Two, Table IV of the Blank Detail Specification, IEC Publication 384-11-l.

3.5.3

Delaved deliverv When according to the procedures of IEC Publication 384-1, Sub-clause 3.5.2, re-inspection has to be made, solderability and capacitance shall be checked as speci,fied in Group A and B inspection.

3.5.4

Assessment levels The asssessment level(s) given in the blank detail specification shall preferably be selected from the following Tables III A and III B:

TABLE III A

Inspection sub-group**. IL

D" AQL a IL

E AQL %
2.5

F" IL AQL % IL

G* AQL %

Al A2 Bl

s-4

II
s-3

1.0
2.5

IL = inspection level AQL = acceptable quality level

17
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,8

TABLE III B

[nspection sub-group**

1
P n
C

r
P
6 6 6 6 3

E n
9 18 27 15
C

F* P n n

ClA ClB Cl
c2

c3
c4

21
9

12

P = periodicity in,months n = sample size c = permitted number of defectives Notes concerning Tables III A and III B: *
l

The assessment levels D, F and G are under consideration.

* The content of the Inspection sub-groups is described in Section Two of the relevant blank detail specification.

I
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SECTION FOUR - TEST AND MEASUREMENT PROCEDURES

This section supplements the information given in IEC Publication 384-1, Section Four. 4.
4.1

Test and measurement procedures Visual examination and check of dimensions IEC Publication 384-1, Sub-clause 4.4.

4.2 4.2.1

Electrical tests Voltage proof Sub-clause 4.6 of IEC Publication 384-1, with the following details:

4.2.1.1 Test circuit The product of RI and the rated capacitance Cx shall be smaller than or equal to 1 s and greater than 0.01 s. RI includes the internal resistance of the power supply. R2 shall limit the discharge current to a value equal to or less than 1 A. 4.2.1.2 The following voltages shall be applied between the measuring points of Table I in Sub-clause 4.5.2 of IEC Publication 384-1, for a period of 1 min for Qualification Approval testing and for a period of 1 s for the lot-by-lot Quality Conformance testing.
r

Test point la)

Test voltage 2 uR

lb) and lc)

2 UR with a minimum of 200 v

4.2.2

Capacitance Sub-clause 4.7 of IEC Publication 384-1, with the following details:

4.2.2.1 The capacitance shall be measured at, or corrected to, a frequency of 1 000 Hz. For rated capacitance values)10 pF, 50 Hz to 120 Hz may be used. The applied peak voltage at 1 000 Hz shall not exceed 3% of the rated voltage, and the applied peak voltage at 50 Hz to 120 Hz shall not exceed 20% of,the rated.voltage with a maximum of 100 V.(70 V'r.m.s.)

19

IS yc 300100 : 1988 IEC QC 300100 : 1988 4.2.2.2 The capacitance shall be within the specified tolerance. 4.2.3 Tangent of loss angle (tan J > Sub-clause 4.8 of IEC Publication 384-1, with the following details 4.2.3.1 Measuring conditions for measurements at 1 000 Hz Tan CJ shall be measured as follows: - Frequency: - Peak voltage: - Inaccuracy: 1 000 Hz. 43% of the rated voltage. 410 x 10-4 (absolute value).

4.2.3.2 Requirement for measurements at 1 000 Hz Tan CT shall not exceed 100 x 10-4. 4.2.4 Insulation resistance Sub-clause 4.5 of IEC Publication 384-1, with the following details: LI.2.4.1 Before measurement, the capacitor shall be fully discharged. The product of the resistance of the discharge circuit and the rated capacitance of the capacitor under test shall be >/ 0.01 s or any other value prescribed in the detail specification. 4.2.4.2 The measuring voltage shall be in accordance with Sub-clause 4.5.2 of IEC Publication 384-l. The voltage shall be applied immediately at the correct value through the internal resistance of the voltage source. The product of the internal resistance and the rated capacitance of the capacitor shall be smaller than 1 s or any other value prescribed in the detail specification.
'
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The insulation resistance shall meet the following requirements:

Requirements Heasuring points in accordance with Table I of IEC Publication 384-1, Sub-clause 4.5.2 Minimum RC product Minimum insulation (Rzinsulation resisresistance between tance between the the terminations terminations) (CR=rated capacitance) Minimum insu:.ation resistance between terminations and case

(5)
CR > 0.33 pF CR

(MA
4

1

(M-Q- >

0.33 pF

10 000

30 000 30 000

I lb) and lc)

4.2.4.3 When the test is made at a temperature other than 20 "C, the result shall, when necessary, be corrected to 20 "C by multiplying the result of the measurement by the appropriate correction factor. In case of doubt, measurement at 20 "C is decisive. The following correction factors can be considered as an average for polyethylene-terephthalatefilm dielectric metal foil capacitors:

Temperature ("C>
15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

Correction factor

0.79 0.83 0.87 0.91 0.95
1.00 1.05 1.10 1.15 1.20 1.26 1.32 1.38 1.45 1.52 1.59 1.66 1.74 1.82 1.91 2.00

30 31 32 33 34
35
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Characteristics depending on temperature (if required in the detail 4.2.5 . specification) See Sub-clause 4.24.1 "Static method" of IEC Publidation 384-l with the following details: The capacitance measurements shall be carried out at ooints b),.d) and f). Characteristics at lower category temperature h

Test temperature at point b)

Temperature characteristic of capacitance

-10 "C et -25 "C

0 ,( A$

g +5%

-40 "c

Characteristics at uoner catenorv temnerature

Test temperature at point f>

Temperature characteristic of capacitance

85 "C

AC g 5% C

100 "c

A$

< 10%

125 "C

4.3

Robustness of terminations Sub-clause 4.13 of IEC Publication 384-1, with the following details:
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4.3.1

Initial measurements The capacitance shall be measured according to Subclause 4.2.2. The tangent of loss angle shall be measured according to Sub-clause 4.2.3.1.

4.4

Resistance to solaering heat Sub-clause 4.14 of IEC Publication 384-1, with the following details:

4.4.1

Conditions: No pre-drying.

4.4.2 Final inspection, measurements and requirements The capacitors shall be visually examined and measured and shall meet the requirements given in Table II. 4.5 Solderability with the following details: Sub-clause 4.15 of IEC Publication 384-.l, 4.5.1 Test conditions: No ageing. The requirements for the globule test method shall be prescribed in the detail specification. When neither the solder bath nor the solder globule method is appropriate the soldering iron test shall be used with soldering iron Size A.
4.5.2

The performance requirements are given in Table II. Rapid change of temperature Sub-clause 4.16 of IEC Publication 384-1, with the following details:

4.6

4.6.1

Initial measurement Initial measurements shall be made as prescribed by Sub-clause 4.3.1.

4.6.2 Number of cycles: 5 Duration of exposure at the temperature limits: 30 min. 4.7 Vibration Sub-clause 4.17 of IEC Publication 384-1, with the following details: 4.7.1 Procedure B4 and the following degree of severity of test Fc apply: 0.75 mm displacement or 98 m/s2, whichever is the lower amplitude, over one of the following frequency ranges: 10 Hz to 55 Hz, 10 Hz to 500 Hz, 10 Hz to 2 000 Hz. The total duration shall be 6 h.
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The detail specification shall specify the frequency range and shall also prescribe the mounting method to be used. For capacitors with axial leads and intended to be mounted by the leads only, the distance between the body and the mounting point shall be 6 f 1 mm.
4.7.2

Final

inspection, II.

measurements

and requirements

See Table 4.8 Bump Sub-clause The detail applies. 4.8.1 Initial

4.18

of

IEC Publication shall state

384-1,

with

the

following

details: test

specification

whether

the bump or the shock

measurements

Not required. 4.8.2 The detail severities Total specification applies: number of shall state which of the following preferred

bumps:

1 000 or 4 000
390 m/d

Acceleration: Pulse duration:

6 ms

(40 g1 1

or

98 m/s2 1 16 ms

(10 g)

The detail specification shall also prescribe the mounting method to be used. For capacitors with axial leads and intended to be mounted by the leads only, the distance between the body and the mounting point shall be6ilmm. 4.8.3 Final inspection, measurements and requirements examined and measured and shall meet the

The capacitors shall be visually requirements given in Table II. 4.9 Shock Sub-clause The detail applies. 4.9.1 Initial 4.19 of IEC Publication shall

384-1,

with

the

following

details: shock test

specification

state

whether

the

bump or the

measurements

Not required.
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4.9.2

The detail specification shall state which.of the following preferred severities applies: Pulse-shape: half-sine

Peak acceleration im/G(g) > 294 (30) 490 (50) 981 (loo)

Corresponding duration of the pulse (ms>
18 11 6

The detail specification shall also prescribe tne mounting method to be used. For capacitors with axial leads and intended to be mounted by the leads only, the distance between the bodv and the mounting point shall be 6 f 1 mm.
4.9.3

Final inspection, measurements and requirements The capacitors shall be visually examined and measured and snail meet the requirements given in Table II.

4.10

Climatic sequence Sub-clause 4.21 of IEC Publication 384-1, with the following details:

4.10.1

Initial measurements Not required, see Sub-clause 4.4.2, 4.8.3 or 4.9.3 as applicable.

4.10.2

Dry heat Sub-clause 4.21.2 of IEC Publication 384-l.

4.10.3

Damp heat.,cyclic,
Sub-clause 4.21.3

Test of

Db, first

cycle 384-l.

IEC Publication

4:10.4

Cold Sub-clause 4.21.4 of IEC Publication 384-l.

4.10.5

Low air Sub-clause

pressure 4.21.5 of II& Publication 384-1, with the following details:

4.10.5.1

if required in the detail specification, The, test, temperature of 15 "C to 35 `C and a pressure of The duration of the test shall be 1 h.

shall'be made at a 8.5 kPa (85 mbar).
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300100 : 1988 While still minutes of at the specified low pressure the one hour period, the rated and aurlng the last five voltage shall be applied.

The sample part of capacitors submitted to this test shall be subdivided into two or three parts as necessary and each part submitted to one of the tests laid down in Table I of Sub-clause 4.5.2 of IEC Publication 384-l. 4.10.5.3 Final inspection and requirements examined and shall meet the

The capacitors shall be visually requirements given in Table II. 4.10.6 Damp heat, Sub-clause 4.10.6.1 cyclic, 4.21.6 Test of

Db, remaining

cycles 384-1, wlLn the following details:

IEC Publication

Within 15 min after removal from the damp heat test, the rated voltage shall be applied for 1 min at test point A using the test circuit conditions as given in Sub-clause 4.2.1. Final inspection, measurements and requirements shall be visually examined given in Table II. and measured

4.10.6.2

After recovery, the capacitors and shall meet the requirements 4.11 Damp heat, Sub-clause 4.11.1 Initial Initial 4.11.2 steady 4.22 of state

IEC Publication

384-1,

with

the

followi&

details:

measurements measurements shall be made as prescribed by Sub-clause 4.3.1.

Within 15 min after removal from the*damp heat proof test according to Sub-clause 4.2.1 shall with the rated voltage applied. Final inspection, measurements and requirements

test, the voltage be carried out, but

4.11.3

After recovery, the capacitors and shall meet the requirements 4.12 Endurance Sub-clause 4.12.1 Initial Initial 4.23 of

shall be visually examined given in Table II.

and measured

IEC Publication

384-1,

with

the

following

details:

measurements measurements shall be made as prescribed by Sub-clause 4.3.1.
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The capacitors

shall

be tested

for

1 000 h as follows:

Category

-/085/-

-/lOO/-

-/125/-

Temperature

85 "c

100 "c

85 "c

Voltage

(d.c.1

1.5 UR

1.5 UC

1.5 UR

=-I-=1.5 UC 1 1.5 UR 2 parts through and

Sample part divided into

1 part

2 parts

4.12.3

The test voltage shall a resistor whose value

be applied R is equal

to each capacitor individually to 1 ohm per applied volt.

4.12.4

After the specified period the capacitors shall be allowed to recover shall then be discharged across the same resistor R as defined in Sub-clause 4.12.3. Final, inspection, measurements and requirements examined and measured and shall

4.12.5

The capacitors shall be visually requirements given in Table II.
3.13

meet the

Component solvent Sub-clause 4.31 of

resistance

(if

applicable) 384-7, (if applicable)

IEC Publication of the marking

4.14

Solvent

resistance 4.32 of

Sub-clause

IEC Publication

384-l.
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